We introduce the notions of neutrosophic extended triplet LA-semihypergroup, neutrosophic extended triplet LA-hypergroup, which can reflect some symmetry of hyperoperation and discuss the relationships among them and regular LA-semihypergroups, LA-hypergroups, regular LA-hypergroups. In particular, we introduce the notion of strong pure neutrosophic extended triplet LA-semihypergroup, get some special properties of it and prove the construction theorem about it under the condition of asymmetry. The examples in this paper are all from Python programs.
(c) an identity, if a ∈ (e • a) ∩ (a • e) for each a ∈ H; (d) a pure left identity, if a = e • a for each a ∈ H; (e) a pure right identity, if a = a • e for each a ∈ H; (f) a pure identity, if a = (e • a) ∩ (a • e) for each a ∈ H; (g) a scalar identity, if a = e • a = a • e for each a ∈ H.
In addition, we say that x ∈ H is an inverse of a ∈ H if x satisfies
where e is an identity of (H, •). (a) (H, •) is an LA-hypergroup; (b) There exists e ∈ H such that e is identity of (H, •) ; (c) Every element a ∈ H has at least one inverse. Definition 9. [16] A nonempty set M is said to be a neutrosophic extended triplet set if to any given a ∈ M, there are s ∈ M and t ∈ M, in such a way that a • s = s • a = a (4)
where • is a binary operation on M, s is an extend neutral of 'a', t is an opposite of 'a' about s, (a, s, t) is a neutrosophic extend triplet.
Definition 10. [14, 16] A semihypergroup (H, •) is said to be an NET-semihypergroup if to any given a ∈ H, there are s ∈ H and t ∈ H, in such a way that a ∈ (s • a) ∩ (a • s),
s ∈ (t • a) ∩ (a • t).
In addition, for a certain a ∈ H, we say that (a, s, t) is a hyper-neutrosophic-triplet and use {} neut(a) for the set of all s that satisfy Formula (6) and (7) . For a certain s ∈ {} neut(a) , we use {} anti(a) s for the set of all t that satisfy Formula (7) .
Neutrosophic Extended Triplet LA-Semihypergroups and Neutrosophic Extended Triplet LA-Hypergroups
Definition 11. An LA-semihypergroup (L, * ) is said to be (a) a left neutrosophic extended triplet LA-semihypergroup (LNET-LA-semihypergroup) if to any given a ∈ L, there are p ∈ L and q ∈ L, in such a way that a ∈ p * a (8) p ∈ q * a.
Furthermore, for a certain a ∈ L, p, q and (a, p, q) are called left neutral of a, left opposite of a and left hyper-neutrosophic-triplet respectively. {} lneut(a) is used to represent the set of all p that satisfy Formula (8), (9) and for a certain p ∈ {} lneut(a) , {} lanti(a) p is used to represent the set of all q that satisfy Formula (9) .
(b) a right neutrosophic extended triplet LA-semihypergroup (RNET-LA-semihypergroup), if to any given a ∈ L, there are s ∈ L and t ∈ L, in such a way that a ∈ a * s (10) s ∈ a * t. (11) Furthermore, for a certain a ∈ H, (a, s, t) is called right-hyper-neutrosophic-triplet. {} rneut(a) is used to represent the set of all s that satisfy Formula (10), (11) and for a certain s ∈ {} rneut(a) , {} ranti(a) s is used to represent the set of all t that satisfy Formula (11) .
(c) a neutrosophic extended triplet LA-semihypergroup (NET-LA-semihypergroup), if to any given a ∈ L, there are m ∈ L and n ∈ L, in such a way that a ∈ (m * a) ∩ (a * m) (12) m ∈ (n * a) ∩ (a * n).
Furthermore, for a certain a ∈ L, (a, m, n) is called a hyper-neutrosophic-triplet, {} neut(a) is used to represent the set of all m that satisfy Formula (12) , (13) and for a certain m ∈ {} neut(a) , {} anti(a) m is used to represent the set of all n that satisfy Formula (13) . Example 1. Put L = {0, 1, 2}, the binary hypergroupoid (L, * ) is as follows (see Table 1 ). 
By Python program 1, (L, * ) is an LA-semihypergroup (please see Figure 1 ). Furthermore, we get
By Definition 11, (0, 0, 0), (0, 0, 1),(0, 0, 2) (1, 1, 1), (2, 2, 2) are all hyper neutrosophic-triplets and (L, * ) is an NET-LA-semihypergroup. These results can also be verified by Python program 2 (please see Figure 2 ). Process finished with exit code 0 Furthermore, we get
By Definition 11, (0, 0, 0), (0, 0, 1),(0, 0, 2) (1, 1, 1), (2, 2, 2) are all hyper neutrosophic-triplets and (L, * ) is an NET-LA-semihypergroup. These results can also be verified by Python program 2 (please see Figure 2 ). Process finished with exit code 0 Example 2. Suppose R is the set of real numbers, the binary hypergroupoid (R, * ) is as follows.
In the same way, we have (x * y) * z = (z * y) * x, for all x, y, z ∈ R. Hence (R, * ) is an LA-semihypergroup. On the other hand, Since
Example 3. Put L = {0, 1, 2}, the binary hypergroupoid (L, * ) is as follows (see Table 2 ). 
By Python program, (L, * ) is an LA-semihypergroup . In addition, we get 1 (0 * 1) ∩ (1 * 0), 1 (1 * 1) ∩ (1 * 1), 1 (2 * 1) ∩ (1 * 2).
This shows that {} neut(1) = φ. By Definition 11, (L, * ) is not an NET-LA-semihypergroup.
Remark 1.
Every NET-LA-semihypergroup is an LA-semihypergroup but not vice versa.
Example 4. Put L = {0, 1, 2, 3}, the binary hypergroupoid (L, * ) is as follows (see Table 3 ). By Python program 3 and Python program 4, (L, * ) is both an LA-semihypergroup(please see Figure 3 ) and an NET-LA-semihypergroup(please see Figure 4 ). In addition, (0, 0, 0), (0, 0, 1), (0, 0, 2), (0, 1, 3), (0, 2, 3), (1, 3, 3), (2, 3, 3) Symmetry 2020, 12, 163 7 of 22 (3, 0, 1), (3, 0, 3), (3, 1, 0), (3, 1, 1), (3, 2, 0), (3, 2, 1), (3, 2, 2), (3, 3, 0), (3, 3, 1), (3, 3, 2) , (3, 3, 3) are all hyper neutrosophic-triplets(please see Figure 4 ). Let M = { 0, 1, 2 } ⊆ L, then (M, * ) is a sub LA-semihypergroup of (L, * ). From Example 3, (M, * ) is not an NET-LA-semihypergroup. Process finished with exit code 0 Remark 2. From Example 4, we know that for a certain t in an NET-LA-semihypergroup, | {} neut(x) | may be greater than or equal to one and for a certain p ∈ {} neut(x) , | {} anti(x) p | may be greater than or equal to one. According to the results of Example 4, we have Example 5. Put L = {0, 1, 2}, the binary hypergroupoid (L, * ) is as follows (see Table 4 ). 
By Python program, (L, * ) is an LA-semihypergroup. Furthermore, we have that is a ∈ p * a ∈ (a * q) * a By Definition 5, (L, * ) is a regular LA-semihypergroup. Example 6. Put L = {0, 1, 2}, the binary hypergroupoid (L, * ) is as follows (see Table 5 ). 
By Python program, (L, * ) is an LA-semihypergroup. Furthermore, we have
By Definition 5, (L, * ) is a regular LA-semihypergroup. But
Remark 4. From Example 6, a regular LA-semihypergroup is not necessarily an NET-LA-semihypergroup.
Example 7. Put L = {0, 1, 2}, the binary hypergroupoid (L, * ) is as follows (see Table 6 ). 
By Python program, (L, * ) is an LA-semihypergroup. Furthermore, we get (0, 0, 0), (0, 0, 1), (0, 0, 2), (1, 1, 1), (2, 2, 2) are all hyper neuromorphic-triplets. By Definition 11, (L, * ) is an NET-LA-semihypergroup. But 0 * L = 0 L By Definition 6, (L, * ) is not an LA-hypergroup.
Example 8. Put L = {0, 1, 2}, the binary hypergroupoid (L, * ) is as follows (see Table 7 ). 
By Python program, (L, * ) is an LA-semi hypergroup. Furthermore, we get
Proposition 3. Every regular LA-hypergroup is an NET-LA-hypergroup.
Example 9. Put L = {0, 1, 2}, the binary hypergroupoid (L, * ) is as follows (see Table 8 ). By Python program, (L, * ) is an LA-semihypergroup. Furthermore, we get (0, 1, 0), (0, 1, 1), (0, 1, 2), (0, 2, 0), (0, 2, 1), (1, 0, 0), (1, 0, 1), ( 
This shows that the identity of (L, * ) does not exist. By Definition 8, (L, * ) is not a regular LA-hypergroup. Based on the above, the relationships of LA-semihypergroup, regular LA-semihypergroup, LA-hypergroup, NET-LA-semihypergroup, NET-LA-hypergroup and regular LA-hypergroup, can be represented by the flowing Figure 5 . Thus (L, * ) is an LNET-LA-semihypergroup. In the same way, we can prove that (L, * ) is al so a RNET-LA-semihypergroup. □ Example 10. Put L = {0, 1, 2}, the binary hypergroupoid (L, * ) is as follows(see Table 9 ). 
By Python program, (L, * ) is an LA-semihypergroup and (0, 0, 0), (0, 0, 1), (0, 0, 2), (1, 2, 1) , (1, 2, 2) , (2, 1, 2) , (2, 2, 1) , (2, 2, 2) are all left-hyper neutrosophic-triplets;
(0, 0, 0), (0, 0, 1), (0, 0, 2), (2, 1, 1), (2, 1, 2) , (2, 2, 1) , (2, 2, 2) are all right-hyper neutrosophic-triplets;
(0, 0, 0),(0, 0, 1),(0, 0, 2), (2, 1, 2) , (2, 2, 1) , (2, 2, 2) are all hyper neutrosophic-triplets. By Definition 11, (L,  * ) is an LNET-LA-semihypergroup but it is neither a RNET-LA-semihypergroup nor an NET-LA-semihypergroup. Thus (L, * ) is an LNET-LA-semihypergroup. In the same way, we can prove that (L, * ) is also a RNET-LA-semihypergroup.
Example 10. Put L = {0, 1, 2}, the binary hypergroupoid (L, * ) is as follows (see Table 9 ). 
By Python program, (L, * ) is an LA-semihypergroup a nd (0, 0, 0), (0, 0, 1), (0, 0, 2), (1, 2, 1), (1, 2, 2), (2, 1, 2), (2, 2, 1), (2, 2, 2) are all left-hyper neutrosophic-triplets;
(0, 0, 0), (0, 0, 1), (0, 0, 2), (2, 1, 1), (2, 1, 2), (2, 2, 1), (2, 2, 2) are all right-hyper neutrosophic-triplets;
(0, 0, 0),(0, 0, 1),(0, 0, 2),(2, 1, 2),(2, 2, 1), (2, 2, 2) are all hyper neutrosophic-triplets. By Definition 11, (L, * ) is an LNET-LA-semihypergroup but it is neither a RNET-LA-semihypergroup nor an NET-LA-semihypergroup.
Example 11. Put L = {0, 1, 2}, the binary hypergroupoid (L, * ) is as follows (see Table 10 ). By Python program, (L, * ) is an LA-semihypergroup and (0, 0, 0),(0, 0, 2),(0, 2, 1),(0, 2, 2),(1, 0, 0),(1, 0, 2),(2, 0, 0) (2, 0, 2),(2, 1, 0),(2, 1, 1),(2, 1, 2),(2, 2, 0),(2, 2, 1), (2, 2, 2) are all left-hyper neutrosophic-triplets;
(0, 0, 0),(0, 0, 1)(0, 0, 2),(0, 1, 1),(0, 1, 2)(0, 2, 1),(0, 2, 2),(1, 2, 0),(1, 2, 1)
(1, 2, 2),(2, 0, 0),(2, 0, 1),(2, 0, 2),(2, 1, 0),(2, 1, 2),(2, 2, 0),(2, 2, 1), (2, 2, 2) are all right-hyper neutrosophic-triplets; But
This shows that {} neut(1) = φ. By Definition 11, (L, * ) is both an LNET-LA-semihypergroup and a RNET-LA-semihypergroup but not an NET-LA-semihypergroup. Moreover, from Example 11, we know that
These means that for a certain x in an LNET-LA-semihypergroup, | {} lneut(x) | may be greater than or equal to one and for a certain p ∈ {} lneut(x) , | {} lanti(x) p | may be greater than or equal to one. There are similar conclusions in RNET-LA-semihypergroup. In addition, for a certain x in an LA-semihypergroup, if s ∈ {} lneut(x) (or s ∈ {} rneut(x) ), then s may be not in {} rneut(x) (or {} lneut(x) ). By Example 11, we have 1 ∈ {} rneut(0) but 1 {} lneut(0) . 
On the other hand,
where (a * b) * l is a nonempty set, | a * b | = 1 and |p * s|= 1. Hence for any l ∈ q * t, (a * b) * l = p * s. In the same way, we can prove that for any l ∈ q * t, l * (a * b) = p * s. Thus for any l ∈ q * t, l * (a * b) = (a * b) * l = p * s.
From (14), (15) and | a * b | = | p * s | = 1, we get neut(a * b) = p * s and q * t ⊆ {} anti(a * b) p * s . (6) Let p = s in Proposition 7 (5), we can get the conclusion. Based on the above, for any given x ∈ L, there are p and q such that
That is, p ∈ {} neut(x) and q ∈ {} anti(x) p By Definition 11, (L, * ) is an SPNET-LA-semihypergroup. Applying Proposition 7 (1), we get p = neut(x).
Example 12.
Put L = {0, 1, 2}, the binary hypergroupoid (L, * ) is as follows (see Table 11 ). By Python program, (L, * ) is an LA-semihypergroup. Furthermore, we have rneut(0) = 0, rneut(1) = 0, rneut(2) = 2 ranti(0) rneut(0)=0 , ranti(1) rneut(1)=0 , ranti(2) rneut(2)=2 = 2 0 * 0 = 0, 0 * 0 = 0, 2 * 2 = 2 0 ∈ 0 * 0, 1 ∈ 0 * 1, 2 ∈ 2 * 2 By Theorem 1 (b), we know that ( L, * ) is an SPNET-LA-semihypergroup. Proof. It follows from Theorem 1 (b) and Proposition 7 (5) .
Corollary 2.
An idempotent PRNET-LA-semihypergroup is a PLNET-LA-semihypergroup.
Proof. It follows from Theorem 1 (a).
Proposition 8.
An idempotent PRNET-LA-semihypergroup with pure left identity is a commutative SPNET-LA-semihypergroup and its pure left identity is pure right identity.
Proof. Put e is a pure left identity of (L, * ). Then for any t ∈ L,
by idempotent law, we get t * e = (t * t) * e = (e * t) * t = t * t = t.
It shows that e is pure right identity of (L * ). Furthermore, for any m, n ∈ L, m * n = (m * e) * n = (n * e) * m = n * m.
It follows that (L, * ) satisfies commutative law.
On the other hand, (L, * ) is a PRNET-LA-semihypergroup. Hence for any given a ∈ L, there are s ∈ {} rneut(a) and t ∈ {} ranti(a) s such that a = a * s, s = a * t.
Applying commutative law, we get a = a * s = s * a, s = a * t = t * a.
Thus (L, * ) a commutative SPNET-LA-semihypergroup. Proof. Put e is a pure right identity of (L, * ), Then for any given t ∈ L, t * e = t,
we have t = t * e = (t * e) * e = (e * e) * t = e * t.
This shows that e is pure left identity of (L, * ). Furthermore, for any l, m, n ∈ L, m * n= (m * e) * n = (n * e) * m = n * m (l * m) * n = (l * m) * (e * n) = (l * e) * (m * n) = l * (m * n).
It follows that (L, * ) satisfies commutative law and associative law. In addition, (L, * ) is a PRNET-LA-semihypergroup. Hence for any given s ∈ L, there are p ∈ {} rneut(s) and q ∈ {} ranti(s) p such that s = s * p, p = s * q.
Applying commutative law, we get s = s * p = p * s, p = s * q = q * s. By Definition 10, (L, * ) is a commutative NET-semihypergroup. Theorem 2. Let (L, * ) be a PRNET-LA-semihypergroup, which satisfies the following conditions:
(1) for any t∈ L, there are p ∈ {} rneut(t) , q ∈ {} ranti(t) p such that p * p = p, q = p * q;
By condition (1), for a certain q in (1), there are r ∈ {} rneut(q) , l ∈ {} ranti(q) r such that r * r = r, l = r * l (17)
(2) |p * r| = 1, where p in (16) and r in (17) 
and for the q in (18), there are r ∈ {} rneut(q) , l ∈ {} ranti(q) r such that r * r = r, l = r * l and r = neut(q).
By Theorem 2's condition (2) and (19), we get Example 13. Put L = {0, 1, 2, 3, 4}, the binary hypergroupoid (L, * ) is as follows (see Table 12 ). By Python program, (L, * ) is LA-semihypergroup. Firstly, we have rneut(0) = 0, rneut(1) = 0, rneut(2) = 2, rneut(3) = 3, rneut(4) = 4 ranti(0) rneut(0)=0 = 0, ranti(1) rneut(1)=0 = 1, ranti(2) rneut(2)=2 2, ranti (3) That is, (L, * ) is commutative.
Conclusions
In this study, we give the new notions of NET-LA-semihypergroup, NET-LA-hypergroup, LNET-LA-semihypergroup, RNET-LA-semihypergroup, PLNET-LA-semihypergroup, PRNET-LAsemihypergroup, PNET-LA-semihypergroup, SPNET-LA-semihypergroup, discuss the relationships of them (see Figures 5 and 6 ), get some special properties of SPNET-LA-semihypergroup (see Proposition 7) . In particular, we prove that a RNET-LA-semihypergroup which satisfies certain conditions(the condition of asymmetry) be an SPNET-LA-semihypergroup and this SPNET-LA-semihypergroup is the union of some disjoint regular hypergroups, where every regular hypergroup is its subhypergroup (see Theorem 2) . At last, we discuss the relationships of various NET-LA-semihypergroups (see Figure 7 ). These studies help us to enhence the understanding of this hyperalgebraic structure about NET and tell us this hyper algebraic structure is a complex and unique structure. There is still a lot of unknown knowledge in this field to explore. In the future, we will discuss properties of NET-CA-semihypergroup. These studies help us to enhence the understanding of this hyperalgebraic structure about NET and tell us this hyper algebraic structure is a complex and unique structure. There is still a lot of unknown knowledge in this field to explore. In the future, we will discuss properties of NET-CA-semihypergroup. 
